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PROBLEM TO BE SOLVED: To provide an exposure device which 
transfers a pattern at a proper accuracy controlling an environmental 
change, even if a liquid flows out to an outside of a substrate, when an 
exposure processing is applied by a liquid immersion method. 
SOLUTION: The exposure device exposes the substrate P by filling at 
least a part of space between a projection lens system PL and the 
substrate P with the liquid 50, and by projecting an image of the pattern 
on the substrate P through the projection lens system PL. An optical 
element 60 and a lens-barrel PK, which are parts to contact to the liquid 
50 when the substrate P moves, are applied by a surface treatment to 
adjust an affinity to the liquid 50. A proper liquid immersion state is 
maintained as a bubble generation in the liquid between the projection 
lens system, the substrate is prevented and the liquid is kept between 
the projection lens system and the substrate at all times. 
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«P *i& t t is C> iE/X;V5 (5 A, 5B) , Jffili!f6HU 

fft#5 0 7i s ^#Ie]EStt2 CHUtZStL >>X6 0 t2&«P i <?)ffl Zmtz-f X n K-Xf5 
fafcfftflcs OtfMUZx, --ft, ^EPX bT-^i-«^|p] (+X^IrJ) ^36*PSr#|fcS* 

V Xju 9 An 9B*fflv>T, ?K-»«#&^ai3LO f «[#iaj|£^fi2 KJ: «9ifc#5 0 
0*00*% Tfcfc*^ 2£#Pj&*+ X#fo RKtfu ftl&f l 

(8A-8C) HLTiSftft»«fl*fe*ft5 O^mPLtitP 
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tOHCM? k k lllfcy X;V9 (9 A, 9 B) , fctfHJE^ 1 1 LT?£ 
#5 0**?8t#lBlJRS1S2K:lHlJK$^ 1/>X6 0 fc2£«P k <7>W *mtzT I o t+X^lft 
tc^#5 0* s at*i*o «t 1 fc, HflfPSMlCONTtt, l2S.a , »*H J&g 

112 £fflv>T£*P<3fMHj^fafc»oTffi#5 0 £aiE1-o 00 x. tf fS#tt*&H1t 

W5 6 £Slfc&4*L4J: 9 KLT2tiii60f, 1 <dW£*. 9 < 

T4>$i#5 0 ^?cM 5 6 t#Ii:|tit&Tl4o -t LT, jtSE^Ift^JSUT^S 0 *3T* 

"b, 1/^X6 OO^feSftiB 7 t3t*P t©M^ift5 0 T^Ttl" £ i tMT^ , 

[0 0 4 4 ] 

> * P L i® P iffi ( 5 0 ^ W L TifPt^f ^ >() <7) 1 1 S , 

[0 0 4 5] 

( wmm^tzit, mmM $ ti*#v> 0 m5 (b) iii«p«^>-vp stkx *) 

®a»fc«it*-*-n 0 i5 (c) iiifXr-y'P S T±<a&«P <?>5$S&a£Ka s Mfc-±#L 
3t^*^-rBlT*ao &«P fc*#5 0 fcOMHSOAMIi* HH«?n, L 

[0 0 4 6 ] 

[0 0 4 7] . - 

Me (a) lii«^f-yPST^ihLT>/^tti^75tiT^i> 0 iMl^JiL 30 
T?ft#5 0ii«Pi:©ft«tt*S6fc©"C, gf|!j|ftflli/h3i/» 0 0 6 (b) li£«P** 
*^t-/P STIC J: V) X*#fafc»tt«rH$&Lfc#JK*i3*-rH'r*4o Oil 

*pt«a*]i*»±*ft»oD-c, aMKP*«»»LT'bjR#5 oiiafe«p^aiwt5ic>8Rfe*Lft 

, ?£#5 0 t#i-*»«I1ft*Mftv»J^2 SMi&A R 2 -Cfflt JiT^2)©T% 5 6 OtR 
#5 0»in»t*a-J-&it4<, ^«5.6K:ScSgLTE1l$*LTv»ft 0 H6 (c) (4* 
«J*7-- v P S T±w36«P^»|teSjR**J|»:j:^.UfcJR»**-*-BI-C*a 0 &=KPOf* 

[0 0 4 8] 

SS^lP LO$fcfiJSSP7*2£*POgiB£ % 7i£#5 0 k OiSfP-ffi^JSCTtSSKtS^r 
L k&faP k<^m^m»5 0 Sr^^LTSem-Ci^o Lfc^T, AJff4^^->*c3P|»- 
[0 0 4 9 ] 



(13) 
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6 0 £flBfcR£3*LTv*T<fe J:v>« -ffcte*,, 3fc^3tf 6 0 »-§B<©«« < 4>S 

m.h-?\ P L ©Tl 7 A^SP*a»ftfel LT t J: v» e 

[0 0 5 0] 

[0 0 5 1 ] 
[0 0 5 2] 
[0 0 5 3] 

PL^SK7i3J:^ItP(OSB(:itJ: } LTt>4i«, jgK3fe^PL<^MSS7 
[0 0 5 4] 

-L&Lfc «fc ^ *^lC£lt«%#5 0 HtfllTftfcJ: »J«jfc?;h.TV>*. 
[0 0 5 5] 

*UT, 9 3 nm*I*<*>*3te3teE LUjftilH* (t)c) <7>/SW n I2f3 « 1 . 

4 4 - 1. 4 7SStW*J*iT* ***EL©*Ii LTA r F^*->v W1f3fc ( 
tfcg 1 9 3 nm) *ffll/>fci§^ *«P±T-|± 1/n, ^^^131-134 n nvfSJ^ 

4 4~i. 4 7fif®apMS£^$*L4fc«& x ^4 3 ^JlT&l§^£ffifIJg<^j£ 

as**««t«-C§*t»irj:^*^^»i % Sl^mPL^^Pi^J: «J Jffln $ €5 £ i: £ 
[0 0 5 6] 

**JWB»Ttt, &l03fc**P LO^fc* 6 0 t LTWWiPf^ tttf 

•Nx.tfJEH (SfcffilK^. 3vJK=g4jf) (OllCfli^***ri/->TftoT'bJ: 
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i«P±-CC***EL«)IK, &tmj£^<0ft-14£teT3«i»IJ (15!) 

©sFfr¥BB*frX!*"*"**?»tT?J: ?fc#5 0 tg»t^>^|?^P>Xtt^l^; 
Jfc^T^-OXJfe^^ h*«ffi< 4:4 tv^3f0AA«i* o *3fc3fcE L Wffiltfc J: 19 

:©lf|?^«(ffifIIJ:t5 £ i fc. J: 15, l/yX^Jt^T2£m^B a p<7)3^ 

[0 0 5 7] 

[0 0 5 8] 

7fc3fcEL<*>3feiSj&«F, :©F, »f 5fcf±7k£SiiLftV><75'C> ffrfc 

5 0<hLT{±F 2 k-^*£S$ontEfttf!lx tf"7 -7^^-^ ;v (77|*©}t#) 
^<b5K'Ji--r;V (PFPE) TioTUWo £<7)S§-£n SM^PL«5 0t 

[0 0 5 9 ] 
[0 0 6 0 ] 

^JSB^^m^SE X-Cf±, ^Jfc^P L<7)T® 7 AtMPliBtcTjWi:*^ 

• fc2£*tP t <7)MKi3tf4vi£#5 0 o«E*tOiSap* v , «ft5 OOSfK^p, 5 0 OfiS 

(v • d • p) / fx S 2 0 0 0 — ( 3) 
&ffi8.-f& X 1 KKSS *VCV>4 C ZtiKX*), *2ffl 5 6 fcJ3V»Tffc*5 0 tt^^Et ft o 
T»4 0 ft£> *ft#5 0 «p-KJ3V>T«t, ^O^#tp<?)^S^I&^TMft4^^0E^(7) 
iS^ viW4i t 4>#x_t>tL4^ -t^^flSJftVm a x* s ii|S (3) ^*J*fc*tf 
J: v> 0 
[0 0 6 1 ] 

±K*ftA (3) SriAJE.-*-* J: fW«£11C 0 N T fi, Sftft^IlCU^H 
5 6 JtMaiSH^fc <9<a0M&*fc, ?ft#lllJ|£Slit 2 £J:*SH 5 S<D58Lte<n 

&tiLi%mmtz*)<D®$2.mk<Di < t ^^-f *tj&>— #*pse-*-.& 0 £*u- j: 15, 

5 6 5 0 V&gtvtf&fcZin, ftttS; (3) Sr«JiB.r* £ 4 0 ^# 

j£ ( 3) Srift^-r* £ tT7S#5 0 It&ffl 5 6 *»aEt ftoTtfftft&o 
[0 0 6 2 ] 

fWUP^SCONTfi. ItX f - v P S T LTSSP (7)^1^^]^^^ 

iiSS-Itt^iiciott, #=1*5*; (3) £i»je,1-*£fc*<T#*o i-fcfe^, 2£ 
M 5 6 SraE*L*?a[#5 0 OiSJK v »±£«P <*>fMfoa£&"C&5£3 ft* £ i: &&4 0 "Tft'b*. 
> 2£#P±o?frfl:5 O^&fltPOfMftKJ: oTi«Pt:?||f £>*14 <fc ? H LTiKft*^ 
f£14 ! b&4o * fi, 36«P^)»tti$JK*BI»i-*£i:T*#^: (3) *J8JETft£ 
t^l^o 3£«Pfc?£#5 0 t* f »3ifrafraCiaMfe"CS:K3t^P L i:tLTlil 

fi, £«PO»tbi£JK*ifc#5 OOiSJKv i: LTx (3) £riJ£-T4 J: ? 

K1-*U*£^ 0 £<*>«<££ isnTfc* ?{£fc5 0 fi^M 5 6 Zmmt ftoT^*t4 0 ^ Ttr 
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[0 0 6 3] 
[0064]. 

f fc, £M 5 6 l'fe^T^#5 0*)*/f^t %-z>xmtl& <t ^-r^.7bi6H. Wx.tfia 8 

(a) K^-r j: i K^-r&^y x>va <Dmum-7 u ? h £is:*t 

7^19, us (b) ic^-rj:?^ iJysyX;w<7)^p^#?iK"ffc£!S:tf£>r t^?a#5 

[0 0 6 5] 

fit. $#5 0* s iItiotStiS: tti 19, BE* J: SJa^r^SEffc*® 

pl^o *>$n*5 0 1 »^3t«pfEiii^saf*!ka t *>k> mytmwE 

X.4r±ffi*#5t (3) *rp|JE.-rs <k -? ClgLTlMlts: tT\ ^M5 6^#5 
[0 0 6 6 ] 

ytm w * » « l t v > a 3&s. m <» w®l £ l * x - v * % w * t* » i& $ * & 

JR*3t^a ^ . * r - v ± fcflJf si«H S & »ft L-t + * fiM*i- a iSMft 

^-frSTSSft^S^flljt^i^S^Sftf^^o^Tlls «^tfttHT6 - 1 2 4 8 7 3^-^ 

, 7 r - v ± Br 5kas S <75 fttftftf £ jfcjfc * * it 

*aa , »3t»f^lC-3l/»TJ±. -«^.lf4*||3pl 0 - 3 0 3 1 l-4#&*R^*SJ|f«r*5, 8 
2 5, '0 4 3f *L-fKH^3*LTV^ 0 
[0 0 6 7 ] 

fcfc, ±SE**»JBtJat»Ttt, «E#«i|&llttljStV?R#iaJDHiEtt2KiJ: U«TIB*«P 

P L W7-*>;7*t^ >Xj^T (0. 5-1. Ommfljg) Off 3 § 
1 «t «9**P±fc«i»&U -e^-S#5 0 ^^LTS^IP L^SS«5 7 

=KP<?5g3fc*^> 7&#it&gii 1 7kxfmfomw£W2 k x & mfo<Dm%wmu*'ttio-f 

£50 *&nLMif& it^THo Sfc, $#D^I1B 1 i^^ftftftfei: J: otlS 

p±(7)u^7h mytm) *mtrzki>%v> 0 m®tp <vmm^mm%xm#-5 

«ft5 0* s «HJt4O*l»Cii:^-p|4, 4 is, 3&«P£f*StjT*»#fcKU ±&<7>3= 
#3* (3) fcifSfcTJ: 1 LT#Hfc5 0 fcSL3IE*$&&3-itftv» J: ? m: t S X 

[0 0 6 8] 

±ao^tt3^i8-eii. lfXr-yPSTlt» (5 0) O tt«&Srff o tzfiK 
It^t-yP S T±H^P7) s mA?^^Hff^*«P±^m#$rttjf&LT 4> i«0 
S«P±^-^4)L<fi#ffitc^$4 l l^vS#<7)Jl$^0. 5-1. OmmflJgK 



(16) 
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Z<D£*)K, &tfLP ±Km*&i%&Lfz£ £ . Ifc r - y P S T'moISP ^fASO 5 
tor-/P S T75^<7)S«P^ai^fT? - iKJzoT, ^f-vP STiti 

& EJ 0 £ ^ } $|flf £ ^ < - t frX~£ Z> o 

[0 0 6 9 ] 

±IS*jft^lT^i. S^mP L titPgiit©Mli$#5 0 "CM*: S ftT 

~if 7^ 6 5 £J&l9ttltfc4*jiT~$#5 0 ^^Tt^iET^oT^ £ ^* iit, 

6 5 liJjfM6 6 HLTZ^7-->'5 l±T-S:^?tT.Ti5 V) x ti^-iS^T, 6 

5 7FWc&#5 OSO'^P^Sem^^T^&o *A-*'7^ 6 5 l±i* 

lffit»^PLt(7)H^W5 6' i:MLt, ^#«^fi l TkX?mfc®MMW. 2 

«7 t £MRS£d t LYc^, ^W5 6' ^T±§e##it (3) *m8-~r& X 0 K 

[0 0 7 0 ] 

[0 0 7.1 ] 

[0 0 7 2 ] 

myt-t&x t v ■? • 7 > K • x * * >^5tc7)^S!^^m u * * - > ?x -r v <D 

AUK, vt.^m titp i ^^itL^M-e -?x?m<d^? -yk-mmyti,, ^kp£ 

[0 0 7 3 ] 

ybmw<vm&Rt?mybmfti±, wt-immw- 10-15309 9^^^^- 10-21 

4 7 8 3-^ (ttj£*@it#l*F6 , 341, 0 0 7^ 6, 400, 4 4 If, 6, 549, 
2 6 9-f-&0*6, 5 9 0,6 3 4^) , #g2 0 0 0 - 5 0 5 9 5 8^ 5 
,9 6 9, 4 4 l-^-) *4vMi*@#«=6, 2 0 8, 4 0 7 $ ftt U» & 0 

[0 0 7 4 ] 

I^a^ h\ |gf£^ (CCD) Vf-^;uXfivx? &^£M&^££#><?)S 

[0 0 7 5 ] 

^«*:f-->'P S T^xnr-vM S Tfc 'J ^. 7^t - ^ £ ffl v> -!> |§# fi . j^t^T 
'J > ^ £ m ^iz zc r #±Jfl J: Of n - u > '7 ^ j { j ij 7 ? ^ > x ±) ^ ffl a^,#±S 
^f^^Srffl^^T'b £tz, #7>r-->'P S T N MS Tli> ISA KCf&oTW^ 

^ 4 -fx ^ J: < . *V KtlSlt ^ v> K ^ ^ /T-i o T 1) i v\ Xx-vUV-T 
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^-*ftffl^ft#ij{±. *@#^ 5, 6 2 3, 8 5 3X^5, 5 2 8, 118fcHj5*3 4Vr 
[0 0 7 6 ] 

^r-VPST, MS T<Dffii&tt«i LTtt, -5k5cK«5 Lftffi&I&JL- y Y 

fc, x;&7cfc3^;wftffiSLftlW?-^-y h t £#|p] 3 J: >3#^x-vP S 

T, MS TftSEi&TS^a^-^ftJB^Tfc iv> c tt^a- v h fciftfar. 

Y ^O-ft&^ft^-r- v P ST, MS TtfDfM&BffiO icRtffitf J: u» 0 
[0 0 7 7 ] 

it^t-yp S T Oolite «fc agjbJi, tfi:K3fc**P LMSfrkftv* «fc ? 

0!);ttf#il¥8 - 1 6 6 4 7 5 (#S#tf5, 5 2 8, 1.1 8) 1:^C|t??|L 

[0 0 7 8] 

, ^J^tf#||^8 - 3 3 0 2 2 4#£$g 5 , 8 7 4,8 2 0 ^) CiNlKRv 

[0 0 7 9 ] 

HMfcfcli, *«*^*K-c>^Ttt*^fl9|||JKSrJj|jai-afciS)<o||»s #ffl*tt3fcfcov»T 
fi<SM*«jf&JR ft jtft -r & fe<7> IS, &ttm*tft o v> T maiajif&K «: itj^i- a «> 

■9- x a a* b&ftmw^?>m.friLT-Lm<Dffl k, x->* x .mb* ©la^ar-cie 
*>> m-£mm&frt>*i, mytmw.£:i£bLT<D&mmmm$kt**i2>o ft&, *%sito 

18*14**13 J: tf* 'J -vj|fA<ti5 tLft? y A?ff^ it* s i$ Lv> 0 
[0 0 8 0 ] 

^f^^f^v^^nf/^xii, HI 1 0 K^k-f- v-f * Df/M^©^ 

16 • ttieetf-Srtr^ "7*2 0 1, £ORft*-ry ^i:ioV?t^^ (P-x^)V) ft 
8ftt4^T";^2 0 2, f7^X(?)I#-C*Sif^j|nxf ?7'2 0 3 , TtJik L 

ft * St <7) s ^ tExtj:^^^^;^-^^ ^Mryt-t^m yet&w. ^77^2 

0 4, 7 7^7,^*4X77 7^ (^-<->>^XjfS > *K>:rV >^X5fI, /N"^r-yX^l 
**tf) 2 0 5 , tSXf7/2 0 6#ft^T$£:ii£ft& 0 ft#, mftKMATy X2 0 

4tc*3v>T, g^mr^, &«t?s#t <Dm,&&*m&i-&fc®K&m<D%^%!imz?f o * 

[HMc7)W^ftgi^] 
[0 0 8 1 ] 

[H 1 ] **B»**-T«E*«J*IHT**o 
[EI 2] X^S^EIJRy XjK^iBSffil*^i-BlT** 0 

[121 3 ] ^ X I/® JR y X ;k?5 iBfifaj ^t@t$)So 

im 4 ] Sl^jfc^S^IWiWII? *tTV»*flIJ**ttKi-4 ft*<7D^E-e**o 

[121 5 ] a^M^tti $ fix^ ft v^s**** fc t o m Ki»-»3&*aetL* w&wbt 

[M 6 ] Mfea&lfcS *Lft«»***iai*t OMfcffifo&TOftafil-y-fcijigiJ-*- 4ft# 

1 in 7 ] o^<7) ^jti^a ft taw i- * ft #o at* * o 
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IM8] 0M&> X)V<Dtfc<D^1kW*7p-rm-?3bZ>o 

[EB 9 ] 2£*±fcK G> ttfc fJ^-U'yx fc^T BIT* % 0 

[0 0 8 2] 

AR l-ili®fJt, A R 2 2 SlBfflJ*, EX-S3feif, P-3fcK, 



r 

v. 
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